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Why past genetic improvement fail?
• Incompatibility of introduced genotypes with:
• Smallholders’ breeding objectives
• Management practices
• Environmental conditions
• To match genotype and environment:
• Keep animals adapted to the environment or
• Adapt the environment to the needs of animals
Why involvement in community?
• Traditional breeders are innovative in finding ways to
• combine production and adaptation to their breeding
• stock
• Smallholder livestock breeders use different phenotypic
• features including adaptive attributes to identify and select
• their breeds, strains or landraces for centuries
• CBBP is appropriate for conservation of indigenous
animal genetic resources
Why we involve in community ..
• It is appropriate for conservation of indigenous animal genetic 
resources
Own flock ranking 
• Households may be asked
to rate ewes in their flock as:
• 1st best,
• 2nd best,
• 3rd best, and
• Inferior
• Ask reasons for ranking
• Recorded weight and linear
• measurements
Objective trait and selection criteria
• Objective traits Selection criteria 
• Body size Yearling weight, kg =YWt
• Milk yield Milk yield, g/day =MiY
• Twinning rate= Number of lambs
born/year/ewe joined= NLB
• Lamb survival =Number of lambs
weaned/year/ewe joined NLW
• weight, kg= GFW
Selection of breeding stock ..
• Form a selection committee having 3-5
members from the community (chosen
by community)
• Ask the committee members to rank
the candidate animals already screened
on their performance information ranking of the animals
• Discuss with the committee on the
Continued ..
• Decide on the top ranking animals for breeding
• Organize animal shows to create awareness on values of breeding stock
• Award model individuals who manage their flocks well
Cull or castrate all unselected males
• Introduce/demonstrate fattening or finishing practices to add value toculled
animals
Breeding ram management, use and 
exchange 
• Form breeding ram groups depending on number of breeding ewes
settlement communal grazing areas
• Allocate the selected  males to groups by lottery
Proper use of breeding rams would be a problem unless a cooperative arrangement is made
• Establish links and ram exchange with other ram
• groups to minimize inbreeding
• Promote the supply of improved rams to other
• nearby villages which do not practice selection
• Fatten and sell culled rams in each round of selection to build up the revolving fund
Ram management
• The genetic improvement should be  part of the overall improvement 
• Program
Introduce improved production packages before starting breeding
improvement activities feed resource development activities
• improved feeding practices and health packages
Data to be collected, CBBP animal management and ram 
ranking
• The animals were identified using plastic ear tags for easy identification and 
scientific data recording. 
Performance recording help to:
• Evaluate animal’s performance and formulate accurately inform the farmer 
about what has actually happened in the working of the site
• Enable to keep finger on the pulse of daily happenings of the farmer 
Appropriate selection and breeding strategies
Selection process
In the first stage, the WWT was used for the ranking and selection of candidate rams. Subsequently, 
during the second stage, the ranking of breeding rams wasbased on estimated breeding values 
(EBVs) of (6WT). 
The top breeding rams (10% of the candidates) were retained for service in the CBBB. These top 
breeding rams used in the flock are genetically related. The next best breeding rams (based on 
EBVs) were sold to other communities (other than CBBP cooperatives) for breeding purposes. 
The remainder of male sheep (non-selected) were either castrated or sold in the market for meat 
purposes to prevent unwanted mating in the flocks of breeder cooperatives 
Updated selection 




• Animal Sex 
• Birth type
• Owner code 
• Dam Parity 
• Coat Color
• Birth date 

















• Estimation of breeding values for preferred traits
• Physical and clinical examination
• Semen assessment
• Evaluation of mating ability
• Vaccination against known reproductive diseases 
• The sires’ certification program will be implemented at a pilot stage in 8 sheep CBBP sites
• All yearling rams to be selected during the different selection rounds will be subjected to the 
certification process;
• We anticipate between 60 and 90 rams per site and per year;
• Prior to the kick-off of the sires certification in the two sites, ICARDA will finalize and publish the 
certification technical guidelines.
Pilot Certification Program
• The genetic-related information to be captured during the certification process 
is the following:
 ID of the selected ram;
 Pedigree of the selected ram;
 Estimated breeding value;
 Rank among selection batch;
 Selection criteria (weights at different ages, growth rate, dam litter size…). 
1. Genetic Certification
• This step includes an assessment of the general physical examination. It includes:
 Assessment of body condition score on a scale of 1 to 5;
 General clinical examination of the eyes, nose, mouth, conformation and limb soundness, feet, 
external genitalia; 
 Auscultation of the heart and lungs;
• Scrotal circumference.
• Physical and clinical examination is first assessed at selection and then repeated yearly for the released 
sires.
2. Physical and Clinical Examination




• It is very important to specify the method of ejaculate collection; electroejaculator or artificial 
vagina;
3. Semen Examination
• Libido is difficult to assess and define;
• It can be limited to when the vet/examiner has observed normal service behavior and 
intromission when the ram is presented with females in oestrus;
• At least one successful service within 10 minutes of being presented to in-oestrous female 
should be expected;
• Alternatively, a formal libido test can be performed when the ram is placed with 2 females in 
oestrus for 10 minutes and observations on Latency to first reaction (s), Total activity time (min), 
Vulva sniffing, Flehmen, Lateral approaches and Mount attempts are recorded and quantified;
• During the post-release, farmers should regularly check that improved sires are displaying 
normal libido and reproductive behavior. 
4. Mating Ability
• In the absence of disease screening facilities across the whole country, certified sires (rams and 
bucks) should be vaccinated against diseases of national importance;
• The “must have” vaccinations, for which vaccines are available in Ethiopia are: Brucellosis, Sheep 
pox, Peste des Petits Ruminants and Foot and mouth disease;
• The “nice to have” vaccinations are for diseases commonly reported in Ethiopia but for which 
vaccines are not available: Maedi visna, Toxoplasmosis, Chlamydiosis, Border disease, 
Enterotoxaemia;  
• During the post-release phase, the vaccination status of the released sires should be monitored.
5. Vaccination Against Reproductive and 
Other Prevailing Diseases
Reliable and Trustworthy Sires in Sheep and Goat Breeding in Ethiopia
Community-based selection of improved rams and bucks
Excellency in establishing a national stud of rams and bucks  














clearance Vaccination for prevailing diseases
Official certification 
issued
Establish a certification process both technical and institutional that would:
 contribute to the transformation of Sheep and Goat breeding programs in Ethiopia, 
 reduce the risk of potentially unsuitable rams being used for breeding, 
 provide the communities with a new opportunity for a business model. 
The quality and the value of selected sires are the backbone of breeding programs. Emerging breeding programs are hindered and can 
prematurely vanish when farmers cannot access high quality males with adequate breeding, reproductive and health standards
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የአውራና እናት በግ አጠቃቀም
1.ሁሉም የቡድን አባላት አውራውን ፍትሃዊ በሆነ መልኩ በማዘዋወር መጠቀም
2. ለአውራው በቂ መኖና የጤና እንክብካቤ ማድረግ
3. በቂ መኖ ማምረት
4. የማይፈለጉ አውራዎችን ማኮላሸት መይምመሸጥ
5.መረጃን በወቅቱ /በሁነቱ ሰአት መመዝገብ፣ማስቀመጥ
6. ግልገል ሲወለዱ መረጃ መመዝገብ፣መስጠትና መናገር
7. ጥሩ የእናት በግ ሽያጭ
Pregnancy Diagnosis 
Merit 
Checking on repeat breeders, 
checking on females with recent pathologies, 
Discarding pregnant females prior to synchronization 
and AI, Prevent slaughter of pregnant females. 
The main criteria for positive diagnosis of pregnancy 
in sheep are the visualization of anechoic cross sections 
of the uterine lumen (embryonic vesicle), embryo fetus 
or placentomes in the amniotic fluid. 
In this image, the fetus appears as an echogenic






Growth, Development and Differentiation
45 – 150 days of gestation(Fetal period)
• Main structures፡-





trunk,  heart beat
Number of fetus 
determination is optimal





• Placentomes are visible in 100 % of cases
Complementary structures
• Leg, head, spine.
• The heart contractility can be seen between
the ribs during examination.





Placentomes grow in size
Fetus organ: Vertebral column, ribs, 
Internal organs, head, legs, heart .
Clear heart beat.
Fetuses become too large to be 
Consistently visualized
Complementary structures
• Multiple fetuses 
are difficult to 
distinguish





The advantage of sheep AI
• Increase the utilization rate of improved sheep genetic resources therefore 
assure the optimal genetic progress;
• AI technology adoption relatively reduce the cost of improved breed/or exotic 
breed  introduction and therefore make it affordable and acceptable.
• At household level,  they can reduce the number of rams raised, instead they 
can increase number of the reproduction ewes;
• Compacting your lambing, saving you labour & simplifying your husbandry & 
management systems 
• Bringing lambs up in uniform batches for shows & sales 
• AI will increase ewe conception rate. In natural mating, Some rams mate 
repeatedly with the same ewes, even though several other ewes in 
heat are present. It will cause some of the ewes miss  mating and 
fertility.
An example
• If we practice successful and profitable AI and required to scale-up;
• Based on 1000 ewes
• Natural mating need 40 rams,40 x 5000=200,000Birr
• AI: only need 2 rams, 2 x 5000=10,000Birr
















①Artificial vagina and+②semen 








For 3000 ewe AI capacity,
10×(①+②)，5×③，3×④




Materials Unit Qantity price Cost Remarks 
Electrical sterilizer Pcs 1 4000 4000  
Microscope “ 1 6000 6000 √ 
Thermometer “ 6 100 600 √ 
Gauze “ 6 130 780 √ 
Vasline “ 1 200 200 √ 
Normal saline “ 4 20 80 √ 
plastic basin Pcs 2 40 80 √ 
Slide glass Role 6 60 360  
Cover slip Pcs 6 20 120  
Steel tray “ 2 40 80 √ 
Forceps Pcs 2 30 60 √ 
Glass stick Pcs 2 10 20  
Tube brush Pcs 2 10 20 √ 
absorbent cotton “ 2 200 400 √ 
Semen collecting 
frame1 
“ 1 100 100 √ 
Other materials required
 
Bucket “ 2 60 120 √ 
Stove with chimney   1 600 600  
Cooking-pot   1 600 600  
Wide-mouth bottle 500ml 2 60 120 √ 
Wide-mouth bottle 200ml 1 40 40 √ 
Operating table   1 600 600 √ 
stool   2 75 150 √ 
Steel instrument box   1 100 100  
Glass syringe  1.5ml 4 80 320 √ 
Steel box for 
sterilization 
“ 1 100 100 √ 
Soap Pcs 2 10 20 √ 
alcohol 500ml 2 50 100 √ 
Towel  1 40 80 √ 
Teasing apron2 Pcs 10 50 500 √ 
subtotal       19770  
AI experiences
• 11,000 ewes 
• 4 mating stations available for AI mission
• 3000 ewes separately kept in four flocks around and be served by the station
• Detection very early in the morning in four flocks and drafted out the ewes on 
heat
• Averagely 200 ewes on heat assembled in one station to conduct AI
Challenges
• Sheep AI is simple technically
• Challenges come from factors regarding sheep management when 
extending sheep AI in household level.
• Farmers average number of ewe holding is small and scattered as well.
• Synchronization is expensive
• Even smaller number of ewes come on heat
• Solutions have to be found to deal with the challenge regarding sheep 
management;
• The best approach for sheep AI promotion is to conduct it in a scale 
sheep farm.
Four methods of  Sheep AI
• Vaginal AI:  Depositing fresh semen into the anterior vagina.
• Cervical AI: The semen is deposited into the first fold of the cervix. 
• Trans-cervical AI: Grasping the cervix and retracting it into the vagina 
with a pair of forceps to allow an inseminating into the cervical canal. 
• Laparoscopic AI: Intrauterine AI
Tran-cervical AI
• The trans-cervical method of 
insemination involves grasping 
the cervix and retracting it into 
the vagina with a pair of forceps 
to allow an inseminating 
instrument to be introduced into 
the cervical canal. The University 
of Guelph (Canada) has 
developed an instrument with a 
special bent tip that allows 
passage through the cervix. 
Cervical AI
• Cervical is another cheap and 
relatively easy method of 
insemination. The cervix is 
located, via a speculum fitted 
with a light source, and the 
semen is deposited into the first 
fold of the cervix. Conception 
rates with fresh or chilled semen 
are good, but generally 
unacceptably low with frozen, 
thawed semen. 
• This is the technique to be 
introduced
Laparoscopic AI
• Laparoscopic AI, also known as intrauterine, by-
passes the cervix and deposits semen directly 
into the uterine horns. In 1982, Australian 
researchers developed the laparoscopic 
insemination (LAI) procedure that 
revolutionized the sheep AI technique. LAI is a 
minimally invasive, minor surgical procedure 
that requires veterinary expertise. 
The technique utilizes an endoscope, a special 
telescope with a fiberoptic light, which permits 
the technician to view the ewe’s reproductive 
tract. The semen is injected directly into the 
lumen of the uterus, and the same procedure is 
repeated on the other uterine horn. The 
procedure takes 2 to 5 minutes per ewe. After 
the procedure is over, the ewe normally starts 
eating within minutes. Conception rates range 
from 50 to 80 percent with laparoscopic AI.
Training the rams
The rams that haven’t experienced artificial semen collecting have to be trained
• Let the ram stay with ewes in the same paddock
• Let the ram ‘observe’ other rams mount the ewe on heat
• Massage the testicles of the ram for 10-15m everyday;
• Inject testesterone propionate 1-2 ml per day for three days to those lack of libido;
• Put vagina mucus of ewe in heat on the nose of the ram;
• Improve nutritional level of rams diet
• Enough moving exercises
• I found that in a household, a farmers long time frequent zero-distance contact with the ram will make 
it easy to collect semen.
Feeding and management of rams
• Focus of all AI
• Separately managed to prevent natural mating;
• Moving exercise to keep required libido
• Each breeding ram is supposed to be given 1kg concentrate and 3kg 
of good quality hay; we used to add leguminous grain to increase the 
crude protein proportion of rams’ diet, we give two eggs and half ml 
milk to breeding ram during mating season;
• Enough water every day.
• Proper semen collecting time for each ram is 2 to 3 times, do not 
excess 4 times per day.
Cleaning and sterilization of the equipments
• Artificial vagina & plastic shell of semen cup: 
• wash them after use with soap and tube brush, and rinse them with clean water twice, and wipe 
with sterilized towel;
• 1.5 hours before use, sterilize the inner rubber tube with 75% alcohol;
• The method of making 75% alcohol: take out 79ml of 95% alcohol and mix it with 21ml of 
distilled water.
• Glass, cloth and metal  materials
• Tube of semen cup and metal insemination gun and other glass or metal materials like forceps, 
wide-mouth bottle ,etc.  Disinfection in sterilizer, 30 minutes. Or steam in a pot for 30 minutes
• Speculum:
• Wash it clean with soup and rinse it with clean water and boil in water for  30 minutes
• Vasline:
Sterilize it using steaming method everyday.
How to detect oestrous ewes?
some basic notes 
• Sheep are seasonal breeders and ewes are stimulated to cycle by the declining daylight pattern in 
Autumn.
• The ewes can come on heat by smell and sight of rams after 2-3 weeks isolation from the 
rams. This is called ‘ram effect”
• With teaser rams: aproned, vasectomised rams
• The ewe will seek out a ram
• She will sniff him and chase after him
• She will crouch and urinate when a ram sniffs her side or genital area
• She will fan her tail when the ram sniffs her
• When the ram is preparing to mount, she will turn her head to look at him
• Ewes do not mount other ewes as in cattle.
• Cervix area of the oestrous ewe is pink red while the others are pale when you open vagina
Heat detection by teaser rams
• The teaser rams should be separately managed and be given required 
feed;
• Every morning join the teaser rams with the ewes at the ratio of 3%-
4% to the number of ewes
• A ewe that doesn’t move while mounting by a teaser ram is believed 
to be on heat;
• Gently go towards to ewe and grab her, check her eartag, mark with 
crayon and draft out to get ready for insemination;
Semen collection
• Clean with wet towel the area around foreskin of the ram
• Teaser ewes (in heat) be appropriately restrained to prevent them moving excessively
• Wipe inner tube of AV with saline cotton ball before use;
• Rinse the semen cup with saline and fix it with the AV;
• Infuse water of 50℃ in-between inner tube and shell;
• Fit on gas-filling frame and blow gas to it and make the rubber tube form a triangular;
Cont..
• Spread a little vasline on surface of the inner tube of AV;
• Stir the AV to make the water temperature even and make sure the temperature is 41℃ to
42 ℃;
• Courting behaviour is made up of a lot of " sniff hunting" ewes. Rams approach ewe often 
from side, pawing her side with head low, rattling tongue with low bleating.
• When the ram is mounting and the penis is out, gently grab the foreskin and introduce
penis into AV;
• In a good ejaculation the ram will thrust forward with all four feet off the ground.
• A good operator should be fast, accurate and flexible
Cervical insemination
Insemination should be conducted indoors, where  the temperature  should be 
18℃~25℃.
Time of insemination: once immediately in the morning after the ewe is
detected as in heat, and again the same time next morning;
In general, the suggested dose of semen is 0.1 to 0.2 ml with about 50 to 100 
million active spermatozoa.
Fix the ewe: two labor should be available. One sits on a high wood chair, fix the
ewe up side down with the ewes two legs grabbing in his two hands and the
ewe’s head fixed in-between his two legs.
To be cont..
• Gently insert the disinfected speculum into the vagina, move the speculum
and find the uterine cervix, insert, through speculum, the insemination gun
into the vagina and insert the tip of the gun into cervix 1 cm, retreat the
speculum a little bit and deposit semen. Retreat the insemination gun first
and then the speculum.
• Cleanse the speculum with clean water and saline cotton ball, and do the
next insemination.
• A proficient operator can inseminate 120 ewes per hour
• It is best to catch the  second cycle and re-inseminate those re-oestrus ewes;




• Normal color: milk white, light brown
• Color is an indicator of semen density, lighter the color the lower the density it is
• When fill semen in syringe (tea color) the semen moves like cloud;
• Evaluation with microscope
• Eyepiece x objective: 200¬600;
• Semen density: semen mobility 
• Any pungent odor is not allowed during AI
Dilution of semen
• The most commonly used dilution is normal saline, if the semen will be used within 2 hrs after collecting;
• Glucose+yolk dilution: glucose 3g, fresh yolk 20ml, sodium citrate 1.4g, distilled water 200ml, penicillin 
20 IU. It is better than saline if the semen will be used more than 2hrs.
• The dilution should be kept in a wide-mouth bottle under steady temperature.
• The temperature of dilution required ranges from 25 ℃ to 30℃ depending on the time the semen be 
stored before insemination. The longer the time it is stored before insemination the lower the 
temperature.
• The dilution ratio is most commonly  1:1 in our practice, or 1:2.
Thank you
